sign result in a relatively low overall cost, making it accessible to many training environments in the future. The additive manufacturing process demonstrates strong potential for rapid prototyping in patient-specific scenarios for surgical planning and for caregiver education.
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Eyebrow Position After Paramedian Forehead Flap Nasal Reconstruction
Paramedian forehead flaps (PMFFs) are often used for reconstructing nasal defects.
1 However, we have found that some patients have concerns about postoperative eyebrow position. The aesthetic importance of the upper third of the face has been studied extensively, and small changes to the eyebrow are easily appreciated. 2,3 To our knowledge, no previously published study has objectively studied the postoperative brow position in patients who have undergone PMFF surgery. We sought to determine whether a discernable difference in brow position existed postoperatively.
Methods | A total of 148 patients who underwent nasal reconstruction with PMFFs from August 1, 2005, to August 1, 2015, were identified. Two of us (C.H. and J.D.K.) completed all the procedures. Our technique for flap takedown includes tapering the pedicle remnant into a triangle that is inset along the prior forehead incision. The vertical forehead incision is reincised up to an appropriate height, where closure with the pedicle remnant replaced produces near-anatomical brow contour. We analyzed the preoperative and postoperative photographs of 43 patients with Adobe Photoshop (Adobe Inc), standardizing pixels and focal length. This study received institutional review board approval from the University of Kansas. This was a retrospective medical record review and thus informed consent was not needed. Eyebrow position was measured using a brow elevation ratio described by Kim et al. 4 A horizontal axis that crosses the apices of the medial canthi is plotted. A vertical axis perpendicular to this intercanthal line is drawn for each eye tangential to the lateral limbus. Measurements are taken of the vertical height (y) from the horizontal axis to the superior border of the eyebrow and the distance (x) from the lateral limbus to the medial canthus. The vertical height (y) divided by the horizontal distance (x) is the brow elevation ratio ( Figure) . 4 This ratio was calculated at points along the eyebrow that included the medial canthus height ratio (MCHR), medial limbus height ratio (MLHR), lateral limbus height ratio (LLHR), and lateral canthus height ratio (LCHR). Basic demographic information, laterality of the donor site, and defect type categorized by nasal subunits were recorded.
Statistical analysis was performed using SPSS statistical software (SPSS Inc). Preoperative and postoperative brow elevation ratios were compared with Wilcoxon signed rank tests. A multivariate analysis was used to identify possible influential demographics. P < .05 was considered to be statistically significant. 2; IQR, 1.0-1.50) (P = .11). A statistically significant difference was found between the preoperative LLHR (1.2; IQR, 1.1-1.4) and postoperative LLRH (1.3; IQR, 1.1-1.5) (P = .008) and between the preoperative LCHR (1.1; IQR, 1.0-1.3) and postoperative LCHR (1.2; IQR, 1.1-1.4) (P = .002). Twenty-eight patients (65%) had an increased LLHR, and 32 patients (74%) had an increased LCHR. On multivariate analysis, patients who required reconstruction of the nasal dorsum were more likely to have a greater postoperative LLHR and LCHR. Patients who required nasal sidewall reconstruction were more likely to have a greater postoperative LCHR. No other nasal subunit was directly associated with a change in brow position.
Discussion | Our study showed that patients may exhibit subtle elevation in lateral brow position after reconstruction with PMFFs. Although the change in ratio appears to be numerically small, any change in eyebrow position can be noticeable and bothersome to the patient. In the Figure, a subtle clinical change in postoperative eyebrow position at the lateral brow can be appreciated. In some patients, the medial brow appeared to be lower, although this finding was not statistically significant.
Limitations. This is a retrospective study, which limits the data set. In addition, we do not have information on flap length and flap width, which may affect the eyebrow position; however, this could not be studied because the information is not available for retrospective review.
Conclusions | Elevation of the lateral brow is undesirable when preoperative brow position is ideal. Patients should be coun- Letters seled about possible changes to brow contour and position af
